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(54) FLAME-RETARD ANT RESIN COMPOSITION AND MOLDED ARTICLE USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a flame retardant resin composition with excellent productivity for an 
insulating wire, an optical fiber cable and a molded article having good abrasion resistance, oil resistance and 
pressure welding properties, without elution of heavy metal compounds or phosphorus compounds from a landfill at 
disposal, large amount of smoke at incineration and generation of a corrosive gas. 

SOLUTION: The flame retardant resin composition comprises 100 pts. mass of a thermoplastic resin component 
(A) and 50-300 pts. mass of a component (B), which are heated and kneaded at a melt temperature of the 
thermoplastic resin component (A) or higher. The thermoplastic resin component (A) comprises (a) a block 
copolymer consisting of a vinyl aromatic compound and a conjugated diene and/or a hydrogenated block copolymer 
obtained by its hydrogenation, (b) a non-aromatic softener for a rubber, (c) ethylene-a-olefin copolymer, and (d) a 
polypropylene resin. The component (B) comprises (e) 0.01-0.6 pts. mass of an organic peroxide, (f) 0.03-1.8 pts. 
mass of a (meth)acrylate and/or allylic crosslinking aid, and a metal hydrate. 
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h7Q--f>f (ASTM D- 1 2 3 8)** 
0. 5~3 0g/10»©%«))!iSjf$l^ 
[0 0 1 4] #fg^tcfcW-3->>^;i/-tM hfe&i*<7>#SE 
TIC^5nfcXfl'> • a-tl/7^ >*«^#:«, 
-£-CDEj£ £ LTIi, 6- 3 0 6 1 2 1 <f &38^# 

3?¥7- 5 0 0 6 2 2fa*ft«l:Et*nTlf>6&ft 
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£0. C0DMlSESrfflliT^bfcX5 L U> • a-*VV 

Jg*ft% ic * -5 &«#tt © & t % * £ < r n t afl-v * 

T-&fiSLj£x^> • >#S^#£JB^3 
*§£\ ilSWX?l/>- a-tU70ftl^SfflV> 

lSt£®Al' (Constrained Geometo 
ry Catalys t IcTechnology) , 

mttte&f&nmz 2 -3<Dm-£im&mm-?z> z. 

MC2^fflt:-i;^<5 (Adavnced Pe 
rformanceTerpolymer) Cit, -t 
OfiE^jteX^S: 3fe& b %> £D & * 2> „ 
[0015] *fS9iK*v>T^e>n3->>^;MM h 
M&<D#ftTt£^fiS£ttfcX5Pl/> • a-*l/7-f>* 
(c) ttTH SJgBfiJcJginittSr^Lfct)© 
rtWSK. CCipftfeWtlTtt, Dow Che 
m i c a 1 tt#»S TAFF I N I TYJ TENGAG 
Ej (i$ift£) A', Exxon Chemical 
S texactj (tta£) . &ac^aMXIk]B»& rn. 

»fc43HT, ^■C0xSm^#-r'Sfcae>lC (a) M10 0 
K»gPtC*fbT, (c) fig^£DE^-a«4 2 0-3 8 0 
OSt&gB. »ib<tt5 0 0~2 5 0 0fiS, s&c 
$?£L<«7 0 0~2 5 0 OMfigBt-rs. C^gH^-* 
jJ»4 2 0ma(iDd>ft<ft«i, B»ft*»*K«T 

D^C&D-raUljettj&t**. *fcCtX*4 2 0«» 

mA±\z&-?z\£\z£t), m&gi&^mm. \zr <nrcf$. 

&<DPI^IIB!6:»ft||rtHI*»<&c:i*tT?#a. 4^1c»* 
KB (c) «»tUTS8S0. 8 9 0g/cm 3 H 
±, $?>{C»SL,<ti0. 9 0 0 g/cm 3 KL S e> 
tCjf^b<«0. 9 10g/cm 3 «±Oy>i/M-f 

etfr&m^zz\ii\z£K). «nfcw?stt, ^^i;ffi«^ 

[00 16] (d) fiK^ JpU7 r DtfU>»Sg 
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^A#a£#> x^I/> • ■7a\?u>'7ayt7#m-£& 

X^l/> • :/abfW>:/Dy£#S-&#ttx? 1 p>j£# 

ntcM& (Tin) ^16 3WC*D, 

£ta (AHm) ifi5 5 J/getTT^^T^^^-y^* 

•j :/ pew £±j£#<h-r*. cut r^fig^t 

"T-5J i«Sf*b<« (d) M©5 0Si%jM±tf 
tSCiS:!,^. Cut. 01Sr#fiSbT. *?89]t;:£ 
(Tm) *5«fc^jfg^B»/5|J»g (AHm) WiU£ 
Jjm\Z1\,*TmWrz>o ^m\Z^T7^^^yi7^ 

T>-i^ceBt^»t-?, s^o tr 
T2ii- usic i 3 8~ i 6 otican*. ®ft&tr-^# 

&fc>"£^-7.^-r>£3l<,, >£i&&T 
MBit«. ~CD^— X7-f >itS*T 2 fee— i7£ 

#-r-5K^ft^ (s^roisi) itisnsi^ 

yPt!k>^<0^a^|^fi (AHm) &*«e>S 

cn£g*Pi: LT5l^fcy^>- 1 J&*Hc^> HT©^— 

fcf-^#l ^T*5©T, ©^tti^t^-X^ 
OtTHSn«S«d^aiiS^» (AHm) ifc 
-5. 

[0 0 17] *f£91T/fl^3C: iKD-eg&TfP^y? 
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tffiCDa-^-W^^ >icD*a^tt, mfeOZfuMV 

fri. mskmmmm (AHm) ^Moj/gj^T-c 
l<^. ^Ptri^>i^ii-&-r-S)f^* 

WftJUaflotUTHt. 1 <=>ft5. £©7 

TF-132. ATF-133 (Irvrtlfeffiift*, ^ffi 

[0 0 18] *aia®aS5fc (A) JCffi^Lfc (d) fijc# 
©#'jyphri^>^Bttt, ■e-©«CDl«Ullk»«T. (e) 

C0#UyPtfW>^f,i:LT«, MFR (ASTM-D 
- 1 2 3 8. L^ft, 2 3 0*0 *W*b<«0. 1~ 
1 5 g/1 0ft, <fc0$?i:L<«0. I~10g/10 
#©t>©£JBlA-5. ^U^Pfc!l^>gJBgcDMFR^o. 

i g/i o#*rirm> mnm*n%tfv7u\£u>m 
m^^m^mTit-r. mztiz>®mmi$.v> (x^x h 

jfl fgwc&t^-c. a) ^ i o onmmzMLT* (d) 

^©ffi-&att 2 0 0 MaSB^S^. 2 5 0 0 sagswT 
(d) fig^iLTT^^^^^^UyPtf 

u>m-ei#;$:3if$.ftt-?z>m-&\z\z, 20 omm^m 

AT3 8 0 0SMtsn5, (d) fiK^tt (a) l&ft 
1 0 O^aSBfC^LT. fiF£L<tJ210~2 5 0 0S 

as?. ^ e. tcif s L<te25o~2ooo sagPT?* 

-5. ^:©ffi-&a*t2 0 oKaSSWTfc^St, S»?fttt*t 

cs. c:n<&2 0 oMagB*e^.saicffi^>ct(c«t 

m&ft2>Z\t:WT?ZZ>. (d) fiE^i: LT7^^f 7^ 
*UyPtfl^>a^*±^t-r-5»^lC«. (a) 
i£#l 0 O^aSBlC^L, jfF* L<«2 0 0-3 8 0 0 
ftagB. ^ &lC{ffSL<}S2 1 0~2 5 0 OHaSST* 
5<7 S. CCDE£a#3 8 0 0SagP*ilS^-5t#^<ST 
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[0019] (g) yfmft-tuitfym&rzte^o 
•5. *^w(c*3^x^ (g) c:ne.»»ig*^F 

XtMK VH >SyX^xJK W -f ^ 

mm*mmn-**v-i Yv>ft&T\zmm. mm?z>z 

ISO. l~7Sl%g«T*4. C<D^iafP*^> 
(g) (A) 0 

~2 0M«%inxfc7j^<i;^. d<D^^-T€f^t. 

(e) WiA-t^it-f H 

«, S^S^A'— H, y-tert 
— 2, 6-^^-2. 5-5>- (te 
rt-7W-t+-» ^\+-y->. 2, 
-2, 5-v> (ter t -7^)V^)V**rzs) ^->> 
-3. 1, 3 -t'X (tert-7*fJW-*+HV 
yptf^) ^>if>, 1, (tert-7f* 
A*— -3, 3, 5- M)*3\>l/->i7P'\+U- 
>, 4 -t*X (tert-7W- 

^v-) Ml/k-K 'O'/'fW-W'fF, p- 
i7Dn^>y-f JW/t— af^lM h\ 2, 4-yJ?DD^ 
>"/-f ,»W1-^-+-y--r b\ t e r t -T^JI/A— 
^>l/l-K t e r t-7fJWt-t+WVynt: 

;Wt— h\ t e r t - -79-)Vtrs.W—Hr*("* 

«E. *ffete, X3-f$Stt(D,ST, 2, 5-^^^ 
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-2, 5 -is- (tert-7*fW-**i') 

>. 2, 5 2, 5->>- (tert-7f 

**u-f h (e) ©ga^»«, f&inmiSi®m!&ft <a) 

1 0 0«SffilC*fLT, 0. 0 1-0. 6SaSB(DiSH 

-c&D, if*L<tto. i~o. 6»»g5rab?.o mm 
< urn vrnzsnr^^mmmfumm <s na . 

/0 [0 0 2 0] (f) W^) 7^UV-h^<k 

(a) v>mmz&^T\-£. mm*-**-** h 

[0 0 2 1] 
Hfcl] 

iff B O OR 

I II II 
CH,=C-C- [OCHjCH,-] B -0-C-C = CH a 

[0 0 2 2] (C't, RttHXHCH3t*D, ntt 

i~9<z>SE*n?»s. ) -e^n-s (^^) 
h^SMSt&si^tf en*, cct- (^^) t^ui^— 

-K h U X5 1 l/>^ I J 9 'J U— h, #U 

■T«dt*iT#S. «±0^-t:fe#(Cn^l~6» 

x?— ;i/v?7i/'J h. h Ux^i^>^'j xi— 9 
7^'JW-h. f h7Xfl/>^U xi— JWv'^^T^ U 

40 tt. hUxfl/^Ua-^^^^Jlz-h^ ©a 

*«T, @!^txfA#i4©A*7>XC7)tnfcgP^<Sii 
Wmt4^Si^#e.n-5fc». ^fcff^b^. d«J:x)^ 

%ts.t>-r. mmmmmzt$~&-oV)mtotLmftmmBi.fc 
m*im&mmtfi.ft <a> i o ossspic^bx. 

SO 0. 0 3-1. 8MSgBWjSH*WSU<. $^IC»* 
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Ktto. 03~i. 2»affiT*s. mm&m&ze) 

(k) f$.ft ->Un->{t^5 

*ICf4T;&-5->U P — >#A. ;^^-t©->'j3-> 
I^^j&^f 5*13. £ UP — >P*A©£ 

© * t %> fiij® c t? - jvmrn ommm & m v x n £ -> u p 

«[Cli-;l'*^©a!«**#L.TVia->U P — >#A<E> 

ttjusnss*©*^ z.o (k) ^ssnASJitc 

*>&l^. y U 3->^f Ai LTBl^a 5 0 0 0 ~ 1 0 

[0 0 2 3] CCD'yiJ 3->ft««mtH«M» 
10 0M»C»l/T0. 5«S»~1 2KS«iniA;fc 

ft&l 2«»gB£jgA£<!:, «itS<Z>»mi4 
*»fb<iTt5. S^KJI&P^^Wi&IG^TJfc 

\z. ->Ua->-c^7 7h$n^«3JA.«^Ux^l/>. #0 

v>%#&§w, gS^«->'jp->£ : Fse>?S£L 

•€-<D^Offi^a«->U P->a$ffc<hL.T<DS£&»<!i L 
T» 0. 5Rg%~ 1 2RS%T**Ui,fc^. dCQESx 

(B) #S5*ftl^ 50 
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A, *?P3*mT;i/5X^A, 
•y*A. SStt^SV^y^A, /WHDj'M-fhS; 

5>tjy?V >^lflT&JS£*lTV>3;i<!:#<&S-Ci&5 

[0 0 2 4] *fc±l3^M*ftl%»^®^S{CfflVie>n 

->y>, ^HJih + ->y7>, -> P+y/n 
ejl/ HJ ;* h + >-->7>, yH*y^nt;H'Jx 
h^->->7>, ^'JyH*^DEJWfJk7^ h + -> 

^^^'Jp^->yptf;i/hUxh^->iy9>, ***U 

fcttx^yl^ai:ft5y7>* -y^J >^JW, 
^^*^h^Ptf;PhU^ h + ->^7>, ^M7'h7' 
P fcfJP h U X h^yy7>§©^J^yf-l£*il:f 

->->y>. Tsyyptf^hu^ h+->->^>. n- 

((3-75;if^) — r - 7 3 / "7*P kfjp h U T^P tf 

;vhu * h+->->^>> n- (e-7syxf;i/) - r 

-TS/ypfcf^MjypfcfJl'^JV^* h=^v-->y> 

« © r s j » * *-r s -> 5 > * y 7 u > y * 

7 >* 7 7* 'J 2 l£Jl±f 1 UT t> <t C«<t 

[0 0 2 5] *%MU5Ctm5y7>ijy7' 
•J >^^®5aa*^bV^->^AtbTtt. ss« 

ft^ttiS) Tit*) > U >^x^^;^S$nfcfc(D7S:i: 

* ±s© tx jvmx «XT}t + * mm \z mt % > 5 > 

SX«x#^->aSr*^|c^-r-5v-y>^y^U >^S1 

f'«fcD-rTi^®^s^nfc*^bv^^->oAomss 

S (+XV5LH, +7,?5PH (vi-rnt^fi^s, 

ttmfc^v*isVj±^fcm.K.7)V5i-v&\z. t£t>\z 
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t> v -f u > i/m &m ^&m&m*fT-D iz.$tm*.mvits. a 
[0 0 2 6] &mimm*i'^>i3v7v>VM-Q'sm. 

[0 0 2 7] &K*?n«5CDi2£-S«, *3£9!<D8fflgjfl/& 

.^fflttw^ (a) i o om&mzMvx, 

5 0~3 0 OKSgBT&O, *HC$?£ b < 1 0 0 ~ 2 

8 osssbt&s. *5i^(c*3^t d) &jg*fpfe# 
5 o«ftgg«±i o oKaa5*^©«^tt. i^niffltttt 

BifiSfr (A) 1 0 OHag5tt*#LT^-©5 0Jt«SB«± 
£fc (ii) ^S5*?D^*U o 0H»S5«±<£>*§£« 

ti-j:D« &m\z&mim%i*i& 

fi«fc 0 •> ? >9&Wfr S tit (A -5 ^JR*ftl®I © S^fc: t> 

**n&£3 0 0ft«gBJ;D^< 3m Tj^W&gE^ 
8H»Efitm©«^, W4<it>7 5fiJf;$->7> 

5CtA«T§5, ^cD^Jg*¥D©;<0'5% 5 011%«t!) 
[0 0 2 8] ®#C07jtUX^W>»fi6^>7j?U ^Phfl/> 

£*i;:iin*.T($><£, ««i**©ttTtf»#*fc:**»r». 
^Ic^BJOi-Slc (d) f&ftoXV^atfuy^ 

(c) fiK^«x^^>-a^P-7^ >*S-&ft:^#^* 
^icfe^T«^S7jc|niej*^SJcj!niATfT< ttttg 

lC*3ttS^ffltt»l!&^ (A) it, 9am®&&<&<® 

m&ftm±& (f) fi£»*^Lfcgs»?(g««j8ic^oT 

*5 0, (a) Eg»<Dyni/^^M^«»^ 
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(a) %'<.-xmmi:isT&mLrz.®'£\z\z&m7i<.ia®> 

*^»lcE^-rs c -tatpJtglcfc-S,, t&\z is? >t> v ~? 

ft.im.qc v -> ^ a £ & njffitt8jimj£# « * ? h 9 - 
uzmz>z.tii!)i~zzz>. toz.TmmMT.ztiz>nmzis 

Id -h# £ -5 £ <fc #T £ £ . 

[0029] *&mv>®mia.fb®<Dmm • jgMNroHis 
\z^z.<E>nz>. ^tetit>*mm\z&tfz>mi>imte.mmi& 

ft (A) tt. jQ^i^Snst (e) fiJc#<D#tiET, 
(f) J&#£tf-LT (a) /S^&itf (c) j$3-#i$)IM 

sn*. — (e) ^»«f^fflT. (d) f&ftitmm 
\z&K=?-mit-rz>z\ tie j; owe«y£«oMFinttft»a 

ifiS. *%BJ<D^fi£^i<D$Kffi«, (e) 0SLft<D 

Bf^tt^fl&fi£» (A) <D7)lfrm£W}ttlW&m\Z&^T 

m^z.t&-v&z>. yjuftm*. asig*ioo/y 
i^>fTi oBtFaTOmLfc^, g\zM-rzm%m 

»Sb<tt3 0~4 5HI%, SetC»*b<«40~ 
4 5H»%, lraE^tt^T<if*L<«l 0 5 ~ 1 0 7 P a 
l»nJSi4S*a&fi£5J- (A) tC^JS*fP#J*3t*T 

(e) ^*5«ty: (f) mfttm^iz, is 
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3- 7jW*«lc#£T5lfx;i,«^x#*->S£tti;ie> 
-fcT-S&acDKfcttgBffitt (a) &»C!>}£=.MIHtmm 
niaHix^X h-?-t$£Zfi (c) ^©lfl/>" a- 

(d) &ft<D#>)7aV\/>®mt: (c) jfctt-ox^ 
®a (d) (c) tfLft^m 

[0 0 3 0] *5g^©J8«Rtt»JgfflfiK!»K:«, ««. « 

ta. mm m m. «hm. *«6**atf*o* 

3^1/ • y*7i^7S >. N.N' -i?7x= ;P-p-7 
irl/>->75>, 2,2,4- 1, 2->> 

>^I'JX'Jf^-r + X (3- (3 , 5 ->*- t 40 

h) , lr99Ti')V- 3 - (3, 5 -v 5 - t 

4- tHPt->7x-JW 7"ni;t*-t«. 1.3,5- 

4. 6- HJX (3, 5 -i?- t -y^ 

XttftRFlkil. t*X (2-^^-4- (3-n-7^ 
^^^-yatf^-^^v-) - 5 - t -7f;l-7xr 

;w x;i^7^F. 2-^M7"h'<> > y'f 

(3-7'> l JJl'-ft7'a(ft^-h) 50 
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N.N'-tX (3- (3, 5-5>- t 
HD+-/7x-iW -?u\L-*-)\>) tH7-7X 3- 
(N— y-U^P-f Jl/) 7*7-1, 2, 4-hUTl/— 
As 2. 2' HlfX- (X5^;l/3- (3,5- 
i?-t-7W-4-tHn + y7x-;i') 7*om 

[0 0 3 1] SSfcJSfc (lb) *f. ;fc«3i]<hLT«. * 

* u-. wtitmm, wot®. Mtr*>. mt 

V^yfA, *9-( 
££j&H**f 6*1*. 

[0032] *mm<DMM&®mts.i&mz\*. *%w<z> 

(A) *^«jB<a»t-r*. c:t, ±»il&j£#£-r-5 
tit, *&w<DMMit®mw.f&v>i<D®mf&ft*^ mug 7 

OSiSCW, »*b<«8 5I1%H±. SSICff* 
L<ttW*£#0£**ttraTOflH£1iriUftft- (A) A» 

(A) (a) . (b) , (c) RZf (d) tt-t 

ft-eft*»B««*iHrt u m-sim&®mf& 

ft (A) (a) ~ (d) ®^lttT10 01i% 

[0 0 3 3] &T. *f&W©»«&tt#]!Bffli6£«&, KIBtt 

©«jfi7jSS:mBj-r*o jBnaic*v>T, £-fj&# 

(a) *5J:tfj£# (b) ©£S> 0(» (B) ©^^<t 
WSKtt (B) <D&mm*. 5 0-1 0 01 
&%. * 6IC»SL<«7 0~ 1 0 011%, #IC$f3; 
L<tt (B) ©±fi) , mmz&ft (c) (d) (e) 
Rtf (f) CD^^< ife-SB (c) 
<»8iRimtp 5-10 0Hi%, $6fC?F^b<«3 0~ 

10 011%, ^ (d) (e) (f) «Sffli+50 
~10 0»i%, $6(C»* L<«7 0~ 1 0 Oil 

»6sa^©^a*iniffl*, ^*»»?giS!-r*. mmum. 

it, ff$L<ttl6 0~2 4 0tT*-5. Si«173»«i:L 

xtt. y^x^y^ftfrjifirffl^&ft-s^rffiT 
*ft«^Sicffiffl-e^, xttjftO 
«, a— yx>/tu — s*-y— ^ 

ix8T#e.ftfcfflfiK®ic, ^ ( g ) *«k^?> 

(k) *in*, HlCllDJ»TlCfflllLT«»-jB«*4i;-tt- 
bJ6*. Cl(Dt#(Diaa«. »SL<«180~240 
tTS5. ^©.fc^CfiEi)- (a) (f) £^i&J§ 
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(g) zmx.Tmm*ija&MmT\zfti,^ urnum®* 

^2X@(C^^T«, b 

n-enzntc&ftmmvtzm&LVmz. &&ft<DmmzM 
z.Tmmtz. mmmmz. $?*b<tti8o~24o 

t'Sffl^T^^cit^-e^^. £©xex% #*&#©# 

#£-}gbX&g|)giirrS£<hfcWltET&3. *fc. m 
IBSglXJiClfc^XfiStt (c) , (d) . (e) . 
(f) . (B) <D±S*UDX, *<D»*2Ii4«T* 

[oo3 4] *58^©j8ji!Stt«igaifiK^tt*fiam»> -a 
E*#^3t 7 7-r;^8, » 7 r -r /t n - f a a a>mm 
ic«to, »#©n«K»j«bfc*ja<it> ia©fl9B* 

IWIWIItJIW, ^SH^*6»S^H(cifai 

□ X^<y F8BXi$2 0 CCgSfcrradtjWiFSlA*. 

»S <*SMeJMtttfMttj***&ftS*M) ©03 
JP«#lC{E^Li*^i6<SSro. 1 5 mo- 5 Bragg X-* 
•5. 

[0 0 3 5] g=fc, *»?S©E«l«K:*^Ttt. *fSW 

©8t8g&j&^ * j¥tb*« b x-t © s s i*m * -r * 

S. fib, £©3R««HI«jrri:. ltM©ff(Htm& 

X, «tt£J:*«^*W»*«tt*fc^*«tta*tMIT 

Xft«» <fc bfcfgfcitf *fclC «fc 0 «^*B9W-T -5 E <h K 
<k9$B*£43CIft5. ifS»Sittl~3 0Mrad 
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Jl/^7^U— h&£©:ry;i/5Mfr&*!j, YKSHM 
atl/TE^LTtin. fls#3R«*£©«^tt, ttMgtt 
J& b T8!«Jf t b &« f£ «t D 111 JNtfi9 \Z «k 0 
[0 0 3 6] *««*)t7 y'f fc»4)£3 - K C 

1*£:3£ 77-f /t<Ci>l|(0 »B (Clf tUttS-T « d t «fc 0 . 

atssns. £©£#©«> a««gB©iastt, ->u> 

y— SET 18 Or. i'D^Ay F»T»2 o organc 

-r«c bt>. *5£<m<Dyt-7T-w<bm\-£, m& 

«*^Bj©«iMttg»)iiffi^fj*s«atbx, %~7r4 
/mm&t£\t>bme>t>\-m\zw.m.2titz<bo>-?'<T$:&.<£ 

[0 0 3 7] i2~4l;, *5&W<?>ft7T'trt<l-n#.£. 
tfn— F©*jft0J*JSf. 02H ft7 7"fA*ttll© 

Jtf -f/tn— FO— *«S«©WfiBBn?*-B. B4li, 2*© 
)t7yf /t 3 *5 J: XS 3 ©^ m IZ^tl^tim&O&i 51 

bfc*^03t77-fA*n-K (3t77-fA2i'3- 
F) ©— *HS«©KffiHT**. 
[0 0 3 8] **M©rt»«fiibT»4, -l-©»«t»aiW 

40 w^Scians. 

[0 0 3 9] 

[0 04 0] (a) bX**-ftX^V'> • x^l^ 
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